Biochemical evidence for cholinergic involvement in the Limulus brain.
The transport of [3H]choline by the corpora pedunculata of the circumoesophageal ring gland (brain) of Limulus polyphemus was studied. Corpora pedunculata slices were incubated individually in Chao's solution containing 0.01 microM [3H]choline at room temperature (25 +/- 2 degrees C) and readily accumulated the radiolabel from the extracellular environment. The corpora pedunculata uptake of [3H]choline was linear over 60 min. The kinetic analysis indicated the existence of dual uptake systems for choline within the corpora pedunculata, a high affinity choline uptake process (Km = 0.54 microM and Vmax = 0.037 pmoles/mg/min) and a low affinity process (Km = 137 microM and Vmax = 6.3 pmoles/mg/min). The high affinity choline transport system was dependent on sodium ions and was inhibited by micromolar concentrations of hemicholinium-3. The pre-exposure of the corpora pedunculata to Chao's solution containing 90 mM potassium for 15 min resulted in a 24% increase in the velocity of the high affinity choline uptake process (Vmax = 0.046 pmoles/mg/min). The 90 mM potassium Chao's pretreatment stimulated a substantial increase in the synthesis of [3H]acetylcholine by the corpora pedunculata. The results suggest that the high affinity choline uptake process within the Limulus corpora pedunculata is associated with the synthesis of the transmitter acetylcholine, presumably within cholinergic terminals in this tissue.